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Background: Globally more than a billion people, 15% of the population, lives with disability and most of disabilities are caused by injuries.
Objectives: The aim of this study was to describe the prevalence of disability and its predictors at 1 and 3 months post-injury in Kashan City during 2014 - 2015.
Patients and Methods: In this longitudinal follow-up study, 400 injured patients 15 - 65 years referred to Shahid Beheshti hospital in Kashan and hospitalized more than 24 hours were assessed for disability status with the WHODAS II 12-item instrument at 1 and 3-months post-injury. Patients based on their disability scores were divided into 5 groups: none, mild, moderate, severe and very severe. Work status was assessed at the 3-month follow-up with one question “Are you back at work following your injury”. Also, demographic characteristics and information about injury were gathered by a checklist. Data were analyzed using chi-square, Mann-Whitney U, Kruskal Wallis, Pearson correlation coefficient and logistic regression by SPSS software. The significance level was set at P < 0.05.
Results: The mean disability scores at 1 and 3 months post-injury was 30.3 (9.2) and 18.8 (8.3), respectively and there was a statistical significant difference between disability status at 1 and 3 months after trauma (P < 0.0001). The rates of return to work in 262 employed patients at 1 and 3 months after injury were 29% and 55.4%, respectively. The disability score showed a statistically significant correlation with Injury Severity Score (ISS) (P < 0.0001), work return (P = 0.033), intensive care unit transfer (P < 0.0001), trauma type (P = 0.001) and age (P = 0.004). Also, age, ISS, duration of hospital stay and injury to extremities were predictors of disability.
Conclusions: More than half of the patients were disabled after 3 months of trauma. Elderly patients, patient with severe trauma, and long hospitalization and patients with extremity injuries were high risk for disability.
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1. BackgroundWorldwide more than a billion people, 15% of the popu-lation, live with disability and most of disabilities are caused by injuries due to traffic accidents, violence, falls, burns and assault (1). World Health Organization (WHO) in report of global burden of disease predicts by 2020, trauma will responsible for 1 in 5 life-years lost around the world (2).Based on WHO definition Disabilities is an umbrella term, covering impairments, activity limitations, and participation restrictions. Impairment is a problem in body function or structure; activity limitation is a diffi-culty encountered by an individual in executing a task or action; while a participation restriction is a problem experienced by an individual in involvement in life situa-tions. Thus, disability is a complex phenomenon, reflect-ing an interaction between features of a person’s body and features of the society in which he or she lives (3).Prevalence of disability and its predictors are varied based on study population, type of injury, type of disabili-ties including psychological or physical, time of patient follow-up and disability assessment tools.
In a study by Vles et al. on 295 patients, more than 50% of patients had problems in daily activities one year after trauma. Also, 74% (84) of 127 patients in working age had returned to work. The number of organ injured, Injury Severity Score (ISS) ≥ 25, and female gender were indepen-dent predictors of long-term disability (4). Another study by Richmond et al. on 109 patients at 3 months after dis-charge showed that most of patients had severe disability and moderate psychological distress. Extremity injuries, low education level, and high level of posttraumatic dis-tress were predictors of severe disability (5).Study by Baldry Currens on 201 trauma patients at 12 months post-injury showed that more than 80% of pa-tients were independent in Functional Independence Measure (FIM) domains and 69.2% had returned to work. Sever injuries and injury to head and spinal cord showed the poorest functional outcomes (6).In a longitudinal cohort study, O’Donnell et al. assessed disability at 12 months post-injury in 715 patients by world health organization disability assessment sched-ule II (WHODAS II). They found that mean and SD of dis-
Abedzadeh-Kalahroudi M et al.
Arch Trauma Res. 2015;4(3):e293932
ability score was 21.6 ± 19.7 and disability at this time was 4 times greater than general population (7). In Ringburg et al. study, prevalence of functional limitation one year after injury was 40% - 70% and female sex and comorbid-ity were predictors of disability (8).Factors predicting functional outcome are controver-sial, although several studies have shown that intensive care unit (ICU) stay duration (9), high ISS (4, 10), low level of education (5), age (11, 12), female sex (4, 8), number of organ injured (4), hospital complications (13), previous quality of life (12), injury to the extremity, spinal cord or brain (4, 6, 9, 14) were risk factors of disability.Despite a high prevalence of trauma in Iran, based on our knowledge there are not enough data on the preva-lence of disability among trauma patients. Disability measurement after trauma is an important component of trauma care system and can provide information about the need for rehabilitation.
2. ObjectivesThe aim of this study was to determine the prevalence of disability and its predictors at 1 and 3 months post-in-jury in Kashan City, Iran, during 2014 - 2015.
3. Patients and Methods
3.1. Study DesignThis longitudinal follow-up study was conducted on trauma patients hospitalized in Shahid Beheshti hospi-tal, the only center that provides medical care for trauma patients in Kashan, Iran. Kashan County is located in cen-tral part of Iran with 400,000 populations. The rate of adult injury in Kashan is about 1 245 per 100,000 popula-tion per year (15) that is higher than the worldwide rate of 61 per 100,000 population (16).
3.2. SubjectsDue to lack of information about the prevalence of dis-ability in trauma patients, sample size was calculated based on a pilot study on 20 patients and showed that about 42% of patients have some degree of disability post-injury. Based on the formula (z2pq/d2) 370 subjects were calculated (α = 5%, d = 0.05 and P = 0.42); however, for pos-sible attrition 400 patients were entered to the study. The inclusion criteria were: age range of 15 - 65 years, no histo-ry of physical or mental disability, hospitalization more than 24 hours due to trauma, and residing in Kashan county. Patients who died or were not available during a follow-up period were excluded from the study.
3.3. MeasurementA three-section questionnaire was used in this study. The first section of this questionnaire included questions regarding demographic characteristics such as age, sex, place of residence, nationality, level of education, marital 
status and patient job. The second section included infor-mation about injury characteristics such as mechanism of injury, place of injury, injured organ, type and nature of trauma, ISS, Revised Trauma Score (RTS), Glasgow Coma Scale (GCS), ICU transfer and duration of ICU and hospital stay. The third section was WHODAS II-12 item for measur-ing disability. This questionnaire is a valid and reliable tool for disability assessments in different populations (15) and validity and reliability of this questionnaire also were confirmed in our pilot study. The WHODAS II measures dis-ability across 6 domains: 1) understanding and communi-cation, 2) getting around, 3) self-care, 4) getting along with others, 5) life activities, and 6) participation in society. This questionnaire contains 12 items in Likert scale from 1 (no disability) to 5 (very severe disability) scores and measured the disability level during one month ago (15). Minimum and maximum scores were 12 and 60 and obtained dis-ability scores were converted to a 0 - 100 scale. The higher score indicated the higher disability. Also, work status was assessed at the 3-month follow-up with one question “Are you back at work following your injury?”.Patients were evaluated for disability status with the brief WHODAS II 12-item instrument at 1 and 3 months post-injury. They were divided into 5 groups based on their disability score: none (score 0 - 4), mild (score 5 - 25), moderate (score 26 - 50), severe (score 51 - 75) and very severe (score 76 - 100). Also, in some statistical analysis, we used mean and SD of total disability score. Based on trauma severity, patients were divided into four groups: mild (ISS < 9), moderate (ISS = 9-15), severe (ISS = 16-24) and very severe (ISS > 25).All data were gathered by interviewing patients or their family members (if patient was not alert) and referring to their medical records at the hospital. Also, the first author assessed patients’ level of disability by using the 12-item WHODAS II at 1 and 3 months post-discharge by a telephone interview.
3.4. Statistical AnalysisData were analyzed using SPSS 17 software. Normal dis-tribution of data was assessed by Kolmogorov-Smirnov test. We used chi-square test to assess a disability level at 1 and 3 months post-injury; Mann-Whitney U and Kruskal-Wallis tests were also used to compare the mean disabil-ity score within different subgroups according to data distribution. Moreover, a Pearson correlation coefficient was used to assess correlation between disability score and quantitative variables. Multiple regression analysis was used to show disability predictors. The significance level was set at P Value < 0.05.
3.5. Ethical ConsiderationThis study was approved by the ethics committee of Kashan university of medical sciences and all patients were signed an informed consent and assured for infor-mation confidentiality.
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4. Results Mean age of the participants was 34.4 (SD = 14.6) years. In total, 84.2% of the participants were male, 81.5% lived in urban area, 89.2% were Iranian, 61.2% were under diplo-ma, 65.5% were employee and 62.5% were married. Table 1 shows that traffic-related injuries were responsible for 64.8% of injuries that most of them (81.2%) were motor ve-hicle accidents. Fifty percent of the patients had multiple traumas, 85.2% had blunt trauma and 81.8% had injuries in extremities.Result showed that 44.2% of the cases had no disability after 3 months of hospital discharge and 223 of the cases (55.8%) had some degree of disability (Table 2). The mean values (SD) of disability scores at 1 and 3 months post-injury were 30.3 (9.2) and 18.8 (8.3), respectively. Accord-ing to disability domains, mean (SD) of disability score in activity limitation domain was 11.3 (15.8) and in participa-tion domain was 16.9 (20.2).Rates of RTW in 262 employed patients at 1 and 3 months after injury were 29% and 55.4%, respectively. The mean (SD) of RTW time at 3 months was 63.4 (19.9) day.
Table 1.  Injury Characteristics of Patients a,b
Variables Values
ISS 10.1 ± 6.5
GCS 14.6 ± 1.2
RTS 7.7 ± 0.3
Length of hospital stay, d 5.6 ± 6.3
ICU admission, % 6.8
Length of ICU stay, d 7.4 ± 7.3
Mechanism of injuryTraffic-related 64.8Home-related 13.5Work-related 12.5Assault 3.5Others 5.6
Organ injuredExtremities 81.1Head 35.2Abdomen 3.2Thorax 8spinal 13
Trauma typeSingle organ 60Multiple organ 40
Nature of traumaSharp 9.5Blunt 85.2Both 5.2
Disability score at 1 month 30.3 ± 9.2
Disability score at 3 months 18.8 ± 8.3
RTW at 1 month postinjury 29
RTW at 3 months postinjury 55.4a  Abbreviations: GCS, Glasgow coma scale; ICU, intensive care unit; ISS, injury severity score; RTS, revised trauma score; RTW, return to work.b  Data are presented as mean ± SD or %.
There was a statistical significant difference between disability status at 1 and 3 months after trauma (P < 0.0001). Univariate analyses showed a statistically sig-nificant difference between disability score and ISS (P < 0.0001), work return (P = 0.033), ICU transfer (P < 0.0001), trauma type (P = 0.001) and age (P = 0.004) in trauma pa-tients (Table 3).
Table 2.  Disability Level at One and Three Months Post-Injury a
Level of 
Disability
At 1 Month At 3 Months P Value
None - 177 (44.2) 0.0001
Mild 133 (33.2) 144 (36)
Moderate 157 (39.2) 59(14.8)
Severe 104 (26) 18 (4.5)
Very severe 6 (1.5) 2 (0.5)
Total 400 (100) 400 (100)a  Data are presented as No. (%).
Table 3.  Difference of Mean (Standard Deviation) World Health Organization Disability Assessment Schedule WHODAS II Score Based on Demographic and Injury Characteristics, 3 Months Post-injury a
Variables Values b WHODAS II 
Score c
P Value
RTW 0.033No 83 (44.6) 30.4 ± 20.0Yes 103 (55.4) 6.02 ± 9.2
Trauma severity < 0.0001Mild, ISS < 9 228 (57) 9.9 ± 13.7Moderate, ISS = 9 - 15 119 (29.8) 13.2 ± 14.3Severe, ISS = 16 - 24 29 (7.2) 31.9 ± 20.5Very Severe, ISS > 25 24 (6) 35.2 ± 24.1
Gender 0.35Male 337 (84.3) 13.7 ± 17.6Female 63 (15.7) 15.9 ± 15.3
Nationality 0.1Iranian 357 (89.2) 14.5 ± 17.3Non Iranian 43 (10.8) 11.4 ± 17.1
ICU Transfer < 0.0001No 371 (92.8) 12.9 ± 15.9Yes 29 (7.2) 30.4 ± 25.5
Trauma Type 0.001Single organ 240 (60) 11.7 ± 14.2Multiple organ 160 (40) 17.7 ± 20.6
Age, y 0.00415 - 24 115 (28.8) 9.9 ± 14.425 - 34 111(27.8) 12.8 ± 16.235 - 44 66 (16.5) 18.2 ± 21.345 - 54 51 (12.8) 15.9 ± 16.4> 55 57 (14.2) 18.5 ± 18.3a  Abbreviations: ICU, intensive care unit; RTW, return to work; SD, standard deviation; WHODAS, world health organization disability assessment schedule. b  Data are presented as No. (%).c  Data are presented as mean ± SD.
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Table 4.  Multiple Regression Analysis of Association Between Variables and Disability Three Months Post-injury a
Beta Wald P Value OR 95% CI for OR
Lower Upper
ISS 0.159 20.508 0.000 1.173 1.095 1.256
Age, y 0.022 6.444 0.011 1.022 1.005 1.040
Gender -0.354 1.160 0.282 0.702 0.368 1.337
Number of injured organ 0.474 1.532 0.216 1.606 0.759 3.399
Trauma type -0.005 0.000 0.990 0.995 0.425 2.326
Number of surgery 0.253 1.329 0.249 1.288 0.837 1.982
Length of hospital stay 0.124 8.733 0.003 1.132 1.043 1.229
ICU admission -0.585 0.572 0.449 0.557 0.122 2.539
Education 0.354 1.905 0.168 1.425 0.862 2.356
Extremity injury 0.895 5.061 0.024 2.448 1.122 5.340
Constant -3.273 7.174 0.007 0.038a  Abbreviations: ISS, injury severity score; CI, Confidence Interval; OR, Odds Ratio.
Pearson correlation coefficient showed a statistical correlation between disability and length of ICU stay (r = 0.45 and P = 0.02), and hospital stay duration (r = 0.47 and P < 0.0001).Logistic regression analyses showed that age (P = 0.011, OR = 1.02), ISS (P < 0.0001, OR = 1.17), length of hospital stay (P = 0.003, OR = 1.13) and injury to extremities (P = 0.024, OR = 2.44) were predictors of disability (Table 4).
5. DiscussionFindings of the present study demonstrated that one month after trauma 72.4% of the participants had mild and moderate disability. Also, 55.8% of the cases had some degree of disability at 3 months post-injury. This finding is higher than Hetherington et al. study (16) that 21% of pa-tients had disability at 6 months post-injury. Reason for this discrepancy is a longer follow-up period (6 months) in their study. This rate in Evans et al. (17) study was 80% and in Ringburg et al. (8) study was 60% at one year after trauma that is higher than our rate and may be due to differences in the follow-up period and patient selection criteria. They had selected patients with major trauma; therefore, higher disability is expected but we included all minor and major trauma patients.Finding of this study demonstrated that 56.5% of pa-tients were less than 35 years old. This is an important issue because they are at working age and injury-re-lated disability among them associated with financial and social problems due to employment difficulties. In O’Donnell et al. study (7) this rate was about 40% that is lower than our rate and may be due to the young popula-tion of Iran.Our study showed that 29% of employed patients (76/262) had return to work at 1 month post-injury while this rate increased to 55.4% (103/186) at 3 months. This finding was lower than the reported rate of Langley et al. 
study (18) in which 68% of the patients returned to work at 3 months after trauma and Holtslag et al. study (19) that 79.9% of patients had RTW either to part or to full-time work. The reason for a higher rate of RTW in these studies may be due to difference in follow-up time, for example in Holtslag et al. study, RTW was assessed at 15 months post-injury. On the other hand, Kendrick et al. (20) showed that 35% of patients at one month and 57% at four months after injury had fully RTW that is similar to our findings.The results showed that mean and SD of disability score were lower in patients who had RTW at 3 months after injury and the difference was statistically significant (P < 0.0001). Our findings were also consistent with those of a study by Kendrick et al. showed that patients who had not RTW at 1 and 4 months post-injury had higher disabil-ity (20).In present study, only 13.2% of the patients had major trauma (ISS ≥ 16).The mean and SD of disability score in patients with severe and very severe trauma (ISS ≥ 16) were higher than other groups (ISS < 16) and differences were statistically significant (P < 0.0001). Several studies have shown that functional outcome was related to ISS (4, 10, 21). This issue represents that even patients with mi-nor or moderate trauma can experience functional limi-tations postinjury and need more attention.In our study, there was no significant difference be-tween male and female patients in term of disability, which is consistent with the results of several studies (4, 22, 23). Two studies have found that female gender is pre-dictive for long-term disability after major trauma (8, 11); however, Rainer et al. study showed that male patients had higher disability (21). This controversy may be caused by the difference in the number of injured women, sever-ity of trauma, assessment tools or study population.Patients who had transferred to ICU and patients with 
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multiple injuries had higher disability scores than other group and the difference was significant. The reason of this issue is higher ISS in ICU or multiple trauma patients.Old patient (age > 55 year) had higher disability scores and young patients (age < 24 year) had lower disability scores. This finding is compatible with Gabbe et al. study in which old patient had higher functional limitations after trauma (11).Risk for post-injury disability is related to some de-mographic and injury-specific factors. In this study like other studies (4, 10, 14, 19), injury severity was predictive of disability. This finding shows ISS not only use as a cri-terion for predicting morbidity and mortality, but also can be used as a criterion to predict disability. However Richmond et al. (5) in their study reported that ISS is not a significant predictor of functional disability. This dis-crepancy may be due to difference in study population or disability assessment tools.Injury to the extremities was another predictor of func-tional limitation. This finding is compatible with results of other studies like Richmond et al. (5), Holbrook et al. (9) and Aitken et al. (24). Considering that extremities were the most injured organs (81.1%) in our study popu-lation, these patients need more attention after hospital discharge.Another predictors of disability in our study was length of hospital stay that was similar with Holbrook et al. study (9). It is obvious that longer hospitalization is re-lated to patient age, injury severity, number of injured or-gans, extremity injury, having surgery and comorbidity and some of these factors were associated with disability in our study.Similar to other studies (11, 12, 24), functional limita-tions increased with increasing age; therefore, older pa-tients encountered with higher disability.This study was the first follow-up study to our knowl-edge to investigate the short-term disability after injury in Iran and to use the WHODAS II- 12 item for assessment. Comparison between our findings and other studies was difficult due to the difference in disability assessment tools, study population, time of follow-up and other in-clusion criteria.Our study had some limitations. The lack of pre-injury disability status of trauma patients or general popula-tion in Iran was the first limitation. This is a general prob-lem in outcome trauma assessment. The second limita-tion was a short-term follow-up period (one and three months).Strengths of our study were the use of a simple, short, reliable and validate tool for measuring disability, as-sessment of return to work as an objective evidence of disability, evaluation of RTW and disability status at two time periods, and No sample loss during follow-up pe-riod. Moreover, in our study all trauma patients, regard-less of the organ injured, type of injury or other charac-teristics were studied but some studies have focused on disability evaluation after specific injuries (brain trauma 
or spinal cord injury), or specific age (children or young adults) and others have focused on major and multiple injuries.In conclusion, considering that more than half of the patients were disabled after 3 months of trauma, this information may help in organizing short- and long-term follow-up and rehabilitation programs in trauma patients. Determinants of functional outcome should be recognized and these patients need more attention dur-ing a recovery period.
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